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Abstract

Aim: In this study, we aimed to assess the importance and frequency of ocular complications of head trauma. Material and Method: This research paper pres-
ents a cross-sectional study of 77 children with head injury. The study was carried out at the University Hospital “Prof. Dr. Stoian Kirkovich”, Stara Zagora,
Bulgaria, Department of Neurosurgery. Participants were recruited consecutively into the study during the period from January 2016 to January 2018 and
underwent a thorough ophthalmic and neurosurgical examination. The analysis included age, sex, the cause of head injury, and ocular findings. Results: The
leading causes of head injury were domestic accidents (45.5%) and fall in playgrounds (33.8%). Ocular findings were observed in 56 (72.72%) cases of head
injury. Most common complications were ocular adnexa damage (29.9%) and anterior segment damage (27.3%). Severe damage including orbital fractures
was found in 1 patient. There is no statistically significant difference in gender, although males were more prone to sports activity related accidents. The
main complaint of males was the pain in the ocular area, while females considered the swelling a primary concern. Age also plays a factor, with the highest
frequency of incidences between 10 and 15 years. Discussion: Additional problems which require attention are head trauma due to child abuse, overprotective

parents exacerbating the children’s complaints and the need for emergency evaluation of visually asymptomatic patients with orbital fractures.
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Introduction

Sources show that the leading causes of head injury include
traffic accidents, falls, and physical assault [2]. Less frequently
the cause can be accidents at home, work, outdoors, or while
playing sports [17, 22]. There is a considerable variation, how-
ever, as road accidents are only 24% in Scotland compared to
90% in Taiwan. Similarly, assaults to males range from 1% in
France to 45% in Johannesburg [9]. Similar studies carried out
in Kenya show the leading cause of head trauma to be traf-
fic accidents (44.9%) and assaults (42.2%), followed by falling
from a height (7.5%) [15]. In Germany, the predominant cause
of traumatic head injury are falls, with 52.5% of all cases, while
26.3% were due to road accidents [19]; in Pakistan, traffic acci-
dent cause 52,4% and fights cause 38,5% of head trauma [24].
The visual system is frequently involved in head trauma due to
the proximity of the eye to the head as well as due to the neural
connections between the eye and the brain [15].

Head injuries cause the hospitalization of 200-300 individu-
als per 100000 per year worldwide and about 25% of these
are associated with ocular and visual defects [1]. There are
relatively few studies focusing on eye complications after
traumatic brain injury in children. Shokunbi et al. found that
they occurred in 28% of all head traumas. Neuro-ophthal-
mological lesions made up one-third of these complications,
mostly involving the optic nerve, these were associated with
other focal neurological signs more frequently than non-
neural ocular complications. Lesions of the posterior visual
pathways were rare but tended to be permanent [21]. Head
trauma is a frequent cause of childhood morbidity and mor-
tality. There are statistically significant differences showing
that children aged from zero to 12 years are at risk for ocu-
lar complications more frequently than older children [5].
Kraus et al. also report the head injury is not uniform across
all ages. Children between ages 1-5 years have similar inci-
dence, whereas after that age head injury rates increase for
males and decrease for females [13].

The frequency of different cases differs between children and
adults, as well as between countries. In North America, Eu-
rope, Australia, and New Zeland, falls are the leading cause of
injury among children aged less than 5 years and motor-ve-
hicle crashes - among youths aged 15 years and older [23]. In
China, the three leading causes responsible for child head in-
juries are falls (69.57%), blunt force trauma (14.23%) or road
traffic collisions (11.01%). They are most likely to happen at
home (44.98%), public places (19.65%) or on roads/streets
(15.819%). Recreational activities (77.88%), driving (7.32%)
and sports (5.72%) were the three major activities causing
the injuries [11]. Research based on head trauma in children
younger than 2 years of age also cites falls as a major fac-
tor with 24% of injuries presumed inflicted, and an additional
329% were suspicious for abuse, neglect, or social/family prob-
lems [7]. Traffic accidents have become less common, even
though they still lead to severe damage and complications,
while recreation and/or sports-related trauma have become
more frequent, but are related to less severe injuries [12].
The prompt diagnosis of ocular symptoms and signs and their
differentiation can be of value in the early and correct diagno-
sis of head trauma, thus ensuring effective treatment [5]. This

is essential to maximize the overall rehabilitation potential [20].
In this study, we aimed to assess the importance and frequency
of ocular complications of head trauma.

Material and Method

A cross-sectional study of 77 patients admitted with head trau-
ma at University Hospital, Stara Zagora, Bulgaria, was carried
out for a 2- year period (January 2016 - January 2018). Patients
were recruited consecutively based on history, neurological
findings, and the following criteria:

- Age of patient <18 years

- Recent head trauma < 1 week

A full ophthalmic examination was carried out within the first
week of admission into the hospital. Visual acuity was assessed
using Monoyer chart at 6 meters. In patients younger than 2
years, testing was done using preferential looking techniques
with Teller acuity cards. The analysis was done using the Sta-
tistical Package for the Social Sciences (SPSS) version 16.0
software. Patients were managed according to their respective
diagnoses by the neurosurgical and ophthalmologic units.

Results

Out of the 77 patients recruited for the study, visual and ocular
complications occurred in 56 (72.72%) (Figure1). There were 44
male (57.1%) and 33 female (42.9%) participants, giving a 1,
3:1 male to female ratio. The ages varied from 1 to 18 years,
with the youngest patient being 1 year and 1 month old and the
eldest 17 years and 7 months. The mean age of the patients
was 10 years and 7 months. The majority of the patients were
in the 10-15 years range (45.45%).

Four cases were associated with damage outside of the head,
including injury to the abdomen, chest or extremities. Compli-
cations from the visual system were divided into five groups,
depending on the damaged parts: ocular adnexa, anterior seg-
ment, posterior segment, neuro-ophthalmic, orbital fractures.
In 20% of the cases, the reported damage included more than
one complication. From the 56 patients with eye complications,
solitary injuries to the right eye occurred in 24 patients, in the
left eye in 18 patients, in both eyes in 14.

Traffic accidents were responsible for only 7.8% of all head
injuries, with the main participants being usually male and in
the 16-18 years spectrum. In all cases with a patient driver
(66.66%), they reported not following traffic regulations as a
cause for the accident. The remaining two patients were a pas-
senger and a pedestrian. Assault caused 3.9% of head injuries,
with all cases being consequences of school fights. Falling was
reported as the second most prominent reason for head injury
(38.8%), with most patients under the age of 9 injuring them-
selves on the playground. The leading cause of head trauma
was activity- related injury (sports and/or recreation) (45.5%)
which included playground accidents for younger children,
sports accidents for children in school and domestic accidents
(falling items, hitting head on corners, stumbling etc.). These
leading causes are similar in frequency and type to those found
in the literature [7, 11, 23]. There were no statistically signifi-
cant differences (Pearson Chi? >0, 05) between the genders,
although male patients showed a tendency for injury during
physical activity more than females. Most accidents occurred in
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the 10-15 years range. (Figure 2, Figure 3) which corresponds
to Cantani et al. [5].

There was only one case of orbital fracture (1.3%), caused by
an assault on a female in the 10-12 years group, and one case
(1.3%) of neuro-ophthalmic complications (papilloedema) in a
female in the 16-18 years group caused by the pedestrian traf-
fic accident. The most common complications were damage to
the ocular adnexa (29.9%) (mainly ecchymosis and lid lacera-
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Table 1. Eye complication

tions), and anterior segment (27.3%) (mainly corneal epithelial
defects). The main causes for adnexal (47.8%) and anterior
segment (42.8%) damage is activity related injury. Posterior
segment complications are rarer (13.0%) and usually follow fall
injury (40.0%). (Table 1)

There was a statistically significant relationship between eye
complications and cause of injury. Ocular adnexa complications
were observed most often during physical activities, whereas
anterior segment damage occurred after falls and sports inju-
ries, and posterior segment occurred after falls.

During the first examination after admittance, 41 out of 77
children (53.25%) had decreased visual acuity. During the sec-
ond week of examination, only 3 cases still had reduced vision.
This corresponded to the severity of the diagnosed complica-
tions: more severe trauma to the posterior segment, neuro-
ophthalmic damage or orbital fractures were connected with
worse visual results (Table 3). During the sixth month follow up,
only 1 case had 0,9 vision, with the rest being 1,0. There was a
statistically significant relationship between eye complications
and visual acuity (p<0,05).

The pain was the most common complaint (50.64%) and it
was mainly connected to damage to ocular adexa. Despite this,
there were 8 cases (10.39.5%) where pain in the eye area was
the major symptom, but with no ocular complications. There
was no statistically significant relationship between gender and
complaints, though there was a tendency for males to complain
more about pain and females more about swelling (Figure 4)

Discussion

Head trauma due to a child abuse should not be forgotten as
a possible cause of injury [6]. Our study does not include such
cases, but due to the age of some of the children and the lan-

Ocular Adnexae
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Table 2. Chi-Square Tests

Value df Asymptotic Significance (2-sided)
Pearson Chi-Square 45,0012 20 ,001
Likelihood Ratio 22,118 20 ,334
N of Valid Cases 77
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guage barrier with children from minorities, the history is taken
from the parents and cannot be verified. If anything observed
suggests domestic violence, social services need to be involved
immediately [10]. In lethal cases, histopathologic analysis of
optic nerve sheath and intraocular hemorrhages can help in
distinguishing between traumatic and non-traumatic causes of
death in infants [4]. Identifying cherry hemorrhages may also
aid abusive head trauma diagnosis. Survivor abusive head trau-
ma pathology demonstrates unique, irreversible macular and

optic nerve damage [3].

Another problem encountered during the study was overprotec-
tive and worried parents. Even though only one case was out-
side of the criteria for a mild brain injury [8], with a Glasgow
Coma Scale score of <13, CT was performed on all them, due
to the fact that parents usually exaggerating the complaints of
the child. The factor most commonly speculated with was the
time of unconsciousness, with parents quoting several minutes
of unconsciousness, while the patients themselves were unsure
if they even lost consciousness. A head injury often requires
additional examinations, but due to the risks of radiation-in-
duced malignancy from computed tomography (CT) imaging, it
is important to prevent excessive exposition especially in chil-
dren. Prof. Nathan Kuppermann et al. present several criteria
that can be used to choose whether CT is required or not [14].
The topic is further discussed by Patricia Parkin and Jonathon
Maguire suggesting additional examinations should be avoided
whenever possible [18].

Another topic which needs to be addressed is whether visually
asymptomatic patients with orbital fractures require emergen-
cy evaluation from an ophthalmologist. The research by Mel-
lema et al. found that asymptomatic patients were unlikely to
have severe ocular injury in the setting of an orbital fracture. In
addition, visual acuity did not accurately predict the presence of
a severe ocular injury [16]. Our findings agree with their state-
ment as 70% of the asymptomatic patients had no neurological
findings and 1.0 vision, with the other 30% also having no neu-
rological findings and slightly reduced vision (>0.6).

As the leading causes for injury among children were falling and
playground accidents, more thorough supervision from their
parents could prevent most of them.

Conclusion

The leading causes of head trauma in children were falling and
sports/recreational activity-related injury. There is no statis-
tically significant difference in gender, although males were
more prone to sports activity related accidents. Age also plays
a role with the highest frequency between 10 and 15 years.
The most commonly affected parts of the eye were the adnexa
and anterior segment, comprising more than 50% of all eye
complications. The main complaint for males was pain in the
ocular area, while females considered the swelling a primary
concern.

Light injuries like bruises and lacerations to the eyelids and mi-
nor epithelial defect did not have future consequences. In most
cases, they require no or minimal treatment. Moderate condi-
tions like commotion retinae, papilloedema and retinal hemor-
rhages require thorough follow up and adequate treatment to
prevent permanent visual loss. Severe damages with neuro-
ophthalmological complications like ptosis and strabismus re-
quire long term follow-ups and in cases with no improvement
- surgical intervention.
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